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(54) Abstract Title 

Blind rivet with work hardened groove in shank 



(57) A blind rivet assembly 10 for anchoring in soft materials comprises a tubular body 2 having a shank 6 
and a preformed head 8. A mandrel 4 having a head 26 extends through the tubular body 2, and has a 
breakneck 36. A plurality of axial slots 12 are provided in an expandable portion 16 at the end of the shank 6 
remote from the head 8. The expandable portion 16 terminates, remote from the end, in a work hardened 
portion 38 formed by forming a groove 22 in the outside of the tubular body 2. 
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2332722 

IMPROVED BLIND RIVET 

The present invention relates to an improved blind 
rivet, which is particularly suitable for anchoring in 
5 relatively soft materials. 

Conventional blind riveting techniques are normally 
used to secure together two or more sheets of workpiece, by 
forming a blind side bulge on the blind side of the rivet, 
10 which bulge co-operates with the flange of the rivet on 
setting. 

Where the blind side workpiece material is both of 
substantial thickness and is relatively soft, and is 

15 required to be secured to a thinner piece of material on the 
non-blind (operator) side, it is common practice to provide 
a hole which is of a finite depth, and to secure by means of 
a thread forming screw. Using this technique, it can be 
difficult to obtain a reliable and satisfactory fixing since 

20 the torque setting required to secure and tighten the screw 
is critical. If too high a torque is used, the thread will 
strip and if too low a torque is used, then the thread may 
not be fully applied. The difference between too high and 
too low a torque can be small. 

25 

Further, if such fixings are subject to loading and in 
particular to impact loading e.g. drop tests, then due to 
the relatively low strength of the workpiece material either 
the screw may pull out or the joint may be loosened. 

30 

Despite the potential for improved productivity, 
conventional blind rivets are not considered suitable for 
these applications since the workpiece material is usually 
too soft to prevent complete pull-through of the mandrel 
35 head from the rivet body. Also there is insufficient 
expansion of the rivet body after setting to prevent the 
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rivet being pulled out in use when the joint is subjected to 
loading. 

A blind rivet for anchoring in relatively soft 
5 materials is described and claimed in European Patent 
Application No. 328, 314. The rivet described in this 
application has relatively low resistance to pull-out, which 
makes it unsuitable for some applications. 

10 it is an object of the present invention to provide a 

blind rivet assembly for anchoring in relatively soft 
materials, in which the above disadvantages are reduced or 
substantially obviated. 

15 The present invention provides a blind rivet assembly 

for anchoring in relatively soft materials, which rivet 
assembly comprises: 

a tubular body having a shank and 

a preformed head at one end o-Z the shank; 

2 0 and a mandrel extending through the tubular body, the 

mandrel having a head having a maximum external diameter 
greater than the internal diameter of the body and having an 
underhead shape progressively increasing in diameter towards 
the maximum diameter of the head, and a breakneck; 
25 . characterised in that the body has an expandable 

portion at the end of the shank remote from the head in 
which a plurality of slots are provided, and the expandable 
portion terminates remote from the end, in a work hardened 
portion. 

30 

The work hardened portion in which the expandable 
portion terminates is preferably formed by forming a groove 
in the outside wall of the tubular body. The material 
displaced as a result of the formation of this groove is 

3 5 preferably allowed to form a projection into the tubular 
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bore, which projection serves as a mandrel retaining 
feature - 



The mandrel preferably includes a portion of reduced 
5 diameter immediately adjacent to the underhead shape. 

The base of each of the slots provided in the end of 
the shank is preferably inclined so that the slot is deeper 
adjacent to the bore than it is adjacent to the outer wall 
10 of the rivet body. 

A preferred embodiment of a blind rivet assembly will 
now be described, with reference to the accompanying 
drawings, in which: 

15 Figure 1 is a view, partially in. section, of an 

assembled rivet prior to setting, and 

Figure 2 is a view, partially in section of the rivet 
of Figure 1 after setting. 

As can be seen from Figure 1, a blind rive c assembly 10 

2 0 comprises a tubular body 2 and a mandrel 4. The body 2 

comprises a shank 6 and a head 8. Four equally spaced slots 
12 are provided in the end 14 of the shank 6 remote from the 
head 8, and provide an expandable portion 16 of the shank. 
The bases 18 of the slots 12 are inclined in the direction 

25 shown so that the slot 12 is deeper adjacent the bore 20 of 
the rivet body 2. 

A groove 22 is provided in the outside wall of the 
tubular body 2, beneath the slots 12 and a projection 24, 
-30 formed by the. material displaced by formation of the groove 
22, projects into the bore 20. 

The formation of the groove (22) leads to work 
hardening of the rivet body (2) adjacent to the groove (22), 
35 so providing a work hardened portion (38) . 
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The mandrel 4 comprises a head 26, the underhead shape 
2 8 of which increases progressively in diameter towards the 
maximum diameter of the head. Immediately adjacent to the 
underhead shape 28, the mandrel 4 has a portion 30 of 
5 reduced diameter, defining a shoulder 32 and recess 34. 

The mandrel 4 is further provided with a breakneck 36. 
Figure 1 shows the rivet assembly prior to setting. 

10 As can be seen from Figure 2, the rivet is set in the 

same way as a conventional blind rivet, by pulling the 
mandrel 4 . 

As the rivet is set, the curved portion 28 beneath the 
15 mandrel head 26 engages the tail end 14 of the rivet body 2 
so that the separate portions bend outwardly and in doing so 
the legs cut into the workpiece. Bending of the legs is 
* initiated at the groove 2 2 in the rivet body 2 and as the 
head 26 of the mandrel 4 progresses towards the flange 8 of 
2 0 the rivet body 2 the setting load increases due to the 

increased resistance resulting in a bending movement on the 
legs. As the head 26 of the mandrel 4 approaches the groove 
portion 22, the groove 22 tends to collapse and in doing so 
causes material in the base of the rivet body adjacent to 

2 5 the groove 22 to be displaced inwardly into ]the recess 34 

beneath the mandrel head 26 thus locking the mandrel 4 into 
the body. The setting load increases sharply to break the 
mandrel 4 at the breakneck 36. 

3 0 Also, as the legs of the rivet body 2 bend the inner 

surface of the legs near the groove 22 tends to increase in 
length. Material from the rivet body to accommodate this 
stretching will be provided from the section of the leg at 
that point, in a movement known as an anticlastic movement. 
3 5 In order for this material to move without undue stress the 
base 18 of the slots 12 is inclined. 
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CLAIMS 



1 A blind rivet assembly (10) for anchoring in relatively 
5 soft materials, which rivet assembly comprises: 

a tubular body (2) having a shank (6) and 

a preformed head (8) at one end of the shank (6); 

and a mandrel (4) extending through the tubular body 
(2), the mandrel (4) having a head (26) having a maximum 
10 external diameter greater than the internal diameter of the 
body (2) and having an underhead shape (28) progressively 
increasing in diameter towards the maximum diameter of the 
head (26), and a breakneck (30); 

characterised in that the body (2) has an expandable 
15 portion (16) at the end (14) of the shank (6) remote from 
the head (8) in which a plurality of slots (12) are 
provided, and the expandable portion (16) terminates, remote 
from the end (14), in a work hardened portion (38) . 

20 2 A blind rivet assembly according to claim 1, 

characterised in that the work hardened portion (38) is 
formed by forming a groove (22) in the outside wall of the 
tubular body (2) . 

25 3 A blind rivet assembly according to claim 2 

characterised in that the material displaced as a result of 
the forming of the groove (22) is allowed to form a 
projection (24) which projects into the tubular bore (20) of 
the body. 



30 



4 A blind rivet assembly as claimed in any of claims 1 to 
3 characterised in that the mandrel (4) has a portion (30) 
of reduced diameter immediately adjacent to the underhead 
shape (28) . 



35 
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4\. 4 



5 A blind rivet assembly as claimed in any of claims 1 to 
4, characterised in that the base of each of the slots (12) 
is inclined so that the slot (12) is deeper adjacent to the 
bore (20) . 

6 A blind rivet assembly substantially as herein 
described and with reference to the accompanying drawings. 



10 
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